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Between June 29 and August 24, masimum 71.2", minimum 
24.0". 

Between August 4 and September 4, maximum 70.S0, inini- 
mum -2". 

Between September 4 aiid October 7, inaximuin (iS.5", iuini- 
mum -4.5". 

At the last reading a partial coating of ice was founcl on 
the bulbs of both therinoineters and the actual reading of the 
minimum therinometer a t  that time after resetting was 23" and 
n stiff wind was blowing. Ice crystals an inch long fringed 
the shelter. 

A rain gage is also established nt the same place :ind the 
total accumulatecl precipitation during the three above men- 
tioned intervals was 0, 0.41, and 0.0s inch, respectively. On 
October 7, snow lay on the ground iu sinall patcahes from 3 
to 15 iuches deep. 

Professor Church noted on September 4 that  wild currants 
on the suniiiiit were ripe and daisies were still yellow in spite 
of the temperature of -2". 

The low temperature, -4' F., during the month of bngust 
a t  the summit seeins a t  first iii striking contrast to the hot 
weather experienced in the lon~lands. b u t  is f iilly esplaiuecl by  
considering all the circumstances that  go to determine the 
temperatiire of any layer of air in the ntiiiosl)here. ( I f  course 
in  lowlands niinirna mostly occur a t  nighttiiiie ancl are iuainly 
due to the influence of radiation of heat froin the gro1uiil. 
C'ooling by radiation takes place far more rapidly from the 
rocky surface of a iuountaiii than from a particle of air diqtsnt 
therefrom. The cold air chilled by contact with and by radin- 
tion to the mountain snrfnce flows to :t lower level and continues 
cooling while a fresh supply takes its place ; therefore tempera- 
tures fall much lower in shallow basins where the cold can 
intensify than they do  on pinnacles of rocali where no accuiuii- 
lation of quiet cold air and no iuteiisification of coli1 c:tn take 
place. Temperatures mill fall to an unexpected degree if air 
or water is kept in  a shallow basin which can lose 1 ~ -  rndia- 
tion but  can gain none by convection. The iuountttin winds 
or viiller winds tha t  begin to be felt in the afternoon ancl coli- 
tinue strong during the whole night represent the dow~f low 
of cool air from the upper parts of the niouiitain nliose forests 
or rocky soils are cooled by rmliation. This clescencliug cool 
air is warmed u p  by compression as i t  coines under greater 
ntmospheric pressure and the rate of warming averages very 
nearly one degree Fahrenheit for each l M  feet of descent, 
bu t  if it receives a little heat from other sources, os if it 
mixes with the warmer air of the lowlands this rate of warin- 
ing  may be one degree for 150 feet or even 100 feet; thus a t  
Reno itself, whose station is 4.184 feet above sea level aiicl (f31G 
feet below the summit of RIount Rose, we shoulcl expect to 
find differences of a t  least 40" or 60" between the two places 
and if tlie location of the theriiiometer on the summit is s w h  
tha t  it comes under the special influence of local radiatioii. 
then the differences may be greater to almost any extent. It 
is even possible tha t  a special cold mind from the north such 
as occurs in  our areas of high pressure ancl col(1 waves inay 
bring temperatures to  the summit of the mountain for a few 
liours during clear hights such as are out of all proportion 
lower than those of lower st a t' lolls. 

The lowest teinperature recorcled a t  the State University 
during the  interval, August 4-September 1, was 46" and this 
would ordinarily correspond to something between 16" and 
26" a t  the summit. The difference between tliis and the 
observed record of -3' is probably to be attributed in part 
to  the great radiation taking .place from the rocks of the sum- 
init ancl the imperfect ventilation within the thermometer 
shelter, bu t  largely to  the fact that  there pass over iuountain 
top masses of air tha t  are very cold but  clo not of theiiiselres 
settle down into the valley below. They come with the areas 

of high pressure, spread out  horizontally mostly southward 
and southeastward or even eastward with great velocity and 
descend to the earth on a very gentle gradient, so that by 
mixture and solar radiation they are warmed up before reach- 
ing the cold stratuni covering a distant lorn-land region. 
Such low temperatures are cominou on all the mountain peaks 
although the lowest temperatures will happen in the lowlands 
if cold air accumulates a t  nighttime and the warmer air has 
to stay abore it. Balloon work has shown that there may 
exist even three or four alternations of temperature along the 
vertical and that  therefore the atinosphere is often in unstable 
ecluililwiuin within a definite special range of elevation. 

~~ ~ 

PROTECTION FROM FROST. 
RIr. il. C'. Heuurtt. it  Wiwiuhin cr : inl~rry grower, Tlriting 

iintlrr (kite o f  Rhy 1.5. ~ W L ; .  clewrilws tlir iiietliods used 1,y 
liiiii f ~ i r  tlir im)tr(.tioii of  liih craulwrry iiiiirslieh ag:tinht frost 
:as f a  Ill1 )\vs: 

At Cameron, Wis.. I have a large marfih almost entirely surrounded 
l ~ g  banks 95 to :{5 feet hiyli. with doping sitles. I havr a flne t rout  
streaiii for m y  water supply. My principal reservoir is northwest of the 
Iilanlation, and I cli \ert the creek from i ts  olil bed ant1 carry i t  around 
outsiile of  tlie niarsti. foriiiiny a suc.ces:sion o f  re+erroirs entirely sur- 
i ~ ~ i i i i i l i ~ ~ ~  the I I I R I + I I  o n  i t s  border, from 5 t o  311 rods wide. 

Tlir c ~ l d  air  as i t  d i ( les  d i m n  the  high surrurincling banks mubt cross 
tlie reserroirs of water and pass over the drtniS brforP i t  can reach the 
viws.  Tlir outlet ~ ) f  the  iiiarsli is through a ravine at the south, and 
gi\ es air tlrainaqe to the RIrnominee Bivrr. 

I tliiiik tlii+ \\oril(l be an ideal place to  tes t  the plan of fencing off the 
uplaiitl roltl air. al.stl the 1ilan of adding humidity to  the  air IJS using the 
watw in the (.reek to rim sprayers as i t  conies from the  large reservoir 
uortlimest of the plaiited ibardi. 

PUBLICATION OF THERMOGRAMS IN FACSIMILE. 
The S:tu I3ieg.i) ('1i:iiiil)er o f  C'oiiiiiirrce lins sliowu its interest 

iu tlir stntly ( ~ f  tlir cliiiiiate o f  t l i i t t  regiou 1)- issuing it iuontlily 
sliret eiiil)o(l> ing. :t 1~li1)togr:t1~liic re(luction of tlie complete 

Monthly RIetrorologicnl Suiiiiii:ary RS furnished 1)- RIr. Ford 
A. C':qieuter. tlir Oficial in Clitirge of the Locd  CMice of  tlie 
TS'e:ttlirr Bm.e:tu :it Siin Diego. 

Tliis oft'ers htrilciug eril1euc.e of tlir teiii1wr:iture conditions 
:It Snu Diego :tu11 11111 1)e w r y  couvrnient for the use of  those 
wlio &sire to eoiii1J:ire l(~e:%l teiiilwratui with hygienic and 
crol) ciinclitiouh. 

1)h re(Ynd for the 111(lntll au(1 also the regular 

~ ~~ 

STRUCTURE OF HAILSTONES. 
A mrionh fact n ilh iiotecl soiiie y e w s  a g o  1)y :t close olmrver, 

en iiielting n\\:ty iu  a 1):iil I J ~  water 
U ~ J  a large I)iil)ble o f  air which liad 

n:tiiirAly. t1i:it linil 
end tlirir c.:treer 

snn\v tlllit forlllh 

oi)i)ortiiuit>- ti i relwat tliih o1)wrxxtion ani1 will send 11s the re- 
Olwrve  a s  closely :is pos- 

silde tlie size of the vxvity tliat a1q)e:trs to contain the air and 
nlho the size (if the 1)ul)l)le of air as it i% 

n ;iter. I n  f w t  the latter iiie:isiireiiieut iiiay 1)e inacle quite 
rnhily by w i n g  SlJ:l1) siids imtextl o f  1)we water and iiieasur- 
ius. the size or voluiiic' of tlie sonl) 1niI)l)le. M~any hailstones 

:~mre(l so tliiLt we ~iing fig tire on tlie vitriations 
~ i r  lwtween tlieiii. 

1ll:Luy I b f  11111' 4 lllser\ ers. 1' 

i t i v r  or neg:ctii e. 

THE PAGOSCOPE VERSUS THE DAILY WEATHER MAP. 

Pngoqco1ir is tlie ni~iiie of :t uew c1rric.e for pop111nr use in 
Frnuc.e teiicliiig to lighten tlie 1:tbor of clecitliug whether there 
is rlnnger of a se\ ere frost duriug tlie nl)prmching nighttime. 
Tlie iustriiiiient ntteiiil)ts to shon a t  a glauce whetlier tlie pre- 
vailing ileu-i)iJiut is lwlo~v freezing. or 3'3' F., nncl leaves it to 
the observer to iufer that if below freezing then a frost is 110s- 
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sible. But the fact is that frosts clepentl on tlie inoveinent of 
the great areas of clear dry air and on this point an observer 
must, consult tlie claily weather iiiap, since a local instruiiient 
no matter what its name or style c ~ n  tell us little or nothing. 
We know t81iat in a general way these areas III(JW to the suutli 
and east oyer tlie United States ancl sometimes spread west- 
ward, while the center is iiioving soutlin arcl, but this knowledge 
is derived from tlie weather i u a p  and all special cases inust be 
stucliecl with their help. 

The pagoscope, so-callecl. is essentially tlie same as tlie well 
known liygrocleik,” having wet and dry 1)~i l l )  tlieriiioiueters 
witli an engritred dial card between them and :t sliding pointer 
attached to a yerticrtl fritiiie. By setting the indexes at  tlie 
readings of tlie dry bulb nnd \yet b d l ~ ,  respectively, we iiie- 

chanicnlly cause the pointer to iiiove owr tlie hmfxce o f  tlie 
dial card :tad when it, coiiies to rest i t  pointh out tlie vnl)or 
pressure, relative huiiiiility and de\\ -point prev:tiling at  t h t  
moment. Tlie p g o  
only in tlirtt tlie are 
peratures near freezing is c t ~ l ~ r e t l  yellow; if tlie clew-point is 
clecideclly l ~ e l u ~  freezing, so tliat frost is liiglily pro1~al)le. tlie 
area is c.olorecl red; if tlie dew-p in t  is ~leciclecllj- nhove freez- 
ing, tlie correspoucling ;wen is colored green, in wliicli case 
frost is not likely unless a w i \ e  o f  voider, drier ttir dvi tnces  
from a distanoe to  the station. But this latter is exactly what 
is sc) likely to happen. xncl in order to nnticipnte tliis clnnger 
we iiiust study t,he cluily weather 1ii:tp. 

~~ 

WEATHER BUREAU MEN AS EDUCATORS. 

Mr. F. H. Branclenl~urg:.. Districat Forecaster, Denyer, Colo., 
reports under clwte o f  Se1)teiiilwr 80, 1905, tlint wliile at  pUI:tncos, 
Colo., purhuiiut to tlie requeht uf tlie 1)rincip:il of tlie scliool. 
he gave an inform:tl tall; t u  the 1)tipils of tlie liigli sc‘liool re- 
garding the work done 1))- tlie Weather Burenu. 

Mr. George W. Cli:tl)pel, Locd Forecitster, Des 1Ioint.s. Iowi t ,  
reports tliitt on October 18, 1905, lie gave it t d k  to the students 
in the Soils Departiiieut o f  tlie State Agric.nlturn1 C’o11eg.e at, 
Aines. The iiiorniug iiiap o f  the 14th was repr(~(l~icet l  and tlie 
liieth(JdH of taking ul)herv:ttions, txtnsinittiug r epx t s ,  iutkiug 
iuaps, ancl tlisseiiiinating infor1ii:ttiou were es1)lainecl. A full 
explanation was given of tlie course usntally taken by tlie liigli 
and low areas, the ciroulation of wiucls,:ireas of iJrecilJitntir,ll,etc. 

Dr. I. I!!. Cline, District, Forecaster, Neil Orleans, La.. re- 
ports under date of Nvreiii1)er 6, 1905, tliitt, on Octol)er 10 lie 
delivered a lecture to the cwiii1)ined Ep\vc)rth Lt.:ig~ie societies 
of New Orleans on the weather ~ii:tp ani1 forecasting the 
weather. About 400 persons were 1)resent. 

Mr. L. RI.  Dey, jr., Assistitnt Ol)serrer, Lev iston, Lldio, 
reports that  tlie pliysical geogritl~li!- class of tlie Stntr Norinitl 
Scliool visited tlie ofice on OctolJer 20, 1905, for tlie purpose of 
receiving inst,ruction iu tlie drawing of isobars and isotheriiis 
on tlie c l d y  weather ~iiap. 

Mr. R. J. Hyatt, Local Forecaster. Salt L:tke C’ity, Utah, 
reports thst  the training class of the Latter Dag Saints Uni- 
versity visited the ofice on Oct,ober 9 ancl 10, and were 
instructed in meteorology aud were showii tlie workings of 
the ofice. 

The principal of the Training School of the University of 
Utah also visited the office and was shown the instruments, 
weather maps, and the manner of taking tlie observations. The 
pupils of the Training School will visit the office later for 
instruction. 

Mr. D. S. Lanclis, Assistant Observer, Fort  Worth, Tes., re- 

ports under date of August 22, that he has a class of four 
young men who are studying meteorology systematically, using 
Waldo’s test-hook, two hours a week. 

RIr. U. CS. Purssell, Local Forecaster, Erie, P a  , reports under 
date of October 31, 1905, that  the class in physical geography 
of the Erie High School visited the ofice on October 24 and 25 
for instruction in the use of meteorological instruments and 
in the preparation of the daily weat,her map. 

Mr. Clarence J. Root, BRsistant Observer, C%arles City, 
Iowa, reports under date of August 11, 1905, that  he gave a 
stereopticon lecture on the U. S. Weather Bureau ancl its work 
to an audience of over 3000 a t  the Charles City Chautauqua. 

IIr. &I. R. Sanford, Observer, Syracuse, N. Y., reports that  he 
gave a course of twelve lectures on meteorology and clinia- 
tology in the Syracuse University during the second semester 
of tlie college gear, 1904-5. The course consisted of one lecture 
each week itnci class exercises in map making. Weather Bu- 
reau forms, charts, slid instruments were used in illustrating 
the iiiethods in practical use. 

RIr. 8. H. Tliiehsen. Section Director. Raleigh. N. C . ,  under 
(late of Septeiiilwr 8, 1905, subiiiits the following outline of a 
course of  lectures which will be  given to a class of sgriciiltural 
students at  the Agricultural ant1 RIec1ianic:tl College of  North 
Cmrolinn t t t  Raleigh. 

METEOROLOQT AND CLIM%TOLOGT. 

climatology t l e h  
n, functic ~ns ,  pliy 
iiiperature, radiatic in, al)sorpt,ion. reflec- 

tion, conduction, teinpersture grndients, tlierinoiiietry. 
3. Atiiiosplieric lwessure, clecwxse n itli :tltitu&, lmroiiietric 

gradient, convection. general circulation ( J f  the ntiiiosphere. 
4. Local winds nut1 storiiis. Tliunderstoriiis. tornidoes, 

water spoiits, land ancl sen breezes, forlin, mountain ant1 valley 
breezrs. wiutls frc~~i i  suow tiel&, ecli1)se lbreezes. 

5 .  Moisture in :ttiiios1)liere, contlensxtion, eral)oration, dew, 

aneous plienoiiiena. Cloutls and their classifica- 
r. lightning, aurora, rainbows, corona, halo, color 

of the sky. of tlie sun, mirnge. 
7. C’yclones ant1 mticyclones. Law of storiiis, cyclones, 

tro1)ical cyclunes, origin of cyc*lones. 
8. History o f  tlieriiioiiietry. Tlieriiioiiieters, gas, liquid, 

iiietnl, tlieriiiugrnphs. Hihtory of lnroiiietry. Barometers, 
wiud instruments, sunshine recmderh, ac.tinoiiieters, rain and 
SU(JW rewrders. 

!). Wentlier. Elements to  l)e ( ~ 1  rred, liow olwrrecl, 
iiieahnre(1 nntl rec(~rdec1. l i (w  clinrted and stuclietl. weather 
forec.:tsts. 

10. C’liiiintc )logy. Factors o f  cliiiiate; taiiiperature, mois- 
ture, rain. snow, sunhliine. wincl, solnr cliiiinte, influences which 
cliange solnr cliiiinte, continents, seas, forests, iiiountains. 
Peric )(lie 1-arintious in c*liiuate. C1iiii:tte of  eartli during geo- 
logic periods. 

11. Prac*tical qqdicntion of iueteorology a ~ ~ d  vliiiintology to 
iunnufiwtures, cvxiiiiierce, ant1 agriculture. 

12. Tlie wenther organiz:ttions of t,lie world. with particular 
reference to the U. S. Weather Bureau. 

Tlie class will visit tlie Tt7e:ttllt.r Bnre:tu Ofice at  Ritleigli 
tliiriug the trrlu. witness lii:~p-1ii:~liiu~, the prtwess of f(~r111da- 
ting. forecitsts, and n ill esniiiine inhtruiiients mtl records. 

7 ,  l i d ,  fog. frost, causes uf precipitittion. 

Mr. George T. Toclcl, Local Forecaster, Albany. N. Y., re- 
ports that  during September a class from the Albany High 
School, and on October 27, a class from the State Normal 


